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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Application Papers 

9) D The specification is objected to by the Examiner. 

10) E3 The drawing(s) filed on 27 September 2001 is/are: a)S accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1121(d). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Horna (US Patent 4,600,815) in view of Lane et al. (US Patent 6,381,224). 

Claim 1 is limited to an echo canceller receiving a transmit signal and a receive 
signal, the transmit signal including an echo of the receive signal. Horna discloses an 
automatic gain control for echo cancellers and similar adaptive systems. See Abstract. 
The embodiment of interest is depicted in figure 3. Clearly, the echo canceller system 
disclosed by Horna includes all the typical elements of an echo canceller that removes 
an echo of a received signal from a send signal. The echo canceller filter (14) is 
disclosed as being sensitive to double-talk situations, and disables its adaptation in the 
presence thereof (column 2, lines 33-63) (i.e. does not update when the transmit signal 
is active). In addition to the typical components, Horna discloses two matched 
attenuators (32 and 33) (i.e. first and second automatic gain control units) that equally 
amplify the send signal and the echo replica signal before combining them at the 
summer (12). These attenuators share a common control (302) (i.e. a signal level data 
generator), however, Horna does not disclose or suggest how or when to update the 
amount of attenuation provided by the attenuators, but that the attenuators only 
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attenuate signals of abnormally high amplitude, which is consistent with a typical 
automatic gain control system. Therefore, Horna anticipates all limitations of the claim 
with the exception of detecting activity of the transmit signal and the receive signal, 
generating signal level data for the transmit signal, and updating the signal level data 
when the transmit signal is active and the receive signal is inactive. 

Lane teaches a method and apparatus for controlling a full-duplex 
communications system. See Abstract. The features of Lane depicted in figure 3 
represent an acoustic echo canceller with AGC applied to the microphone input, which 
is similar to the system disclosed by Horna. The main difference between Horna and 
Lane is that Lane teaches detecting the speech state of both the near and far end 
signals before applying a type of gain control. See column 3, lines 53-57. It is clear that 
this enables the system to maintain the input signal's dynamic range in various 
circumstances that require different optimal approaches. For example, during a talk 
mode (i.e. transmit signal is active and receive signal is inactive), a gain factor (G) is 
updated according to typical AGC methods. See column 5, lines 21-31 . It would have 
been obvious to replace the AGC method of Horna with the speech state dependent 
AGC method as taught by Lane for the purpose of controlling the dynamic range based 
on the various optimal operating methods required by the different speech states. 

Claims 6, 7, 9 and 10 are essentially the same as claim 1, and are rejected for 
the same reasons. 

Claim 2 is limited to the echo canceller of claim 7, as covered by Horna in view of 
Lane. Lane teaches the detection of speaking states before determining which type of 
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AGC to apply to the input signal from a near-end. See column 3, lines 53-57. As seen 
in figure 4, that detection is performed with the aid of variable thresholds TV and T R > (i.e. 
the signal level data generator uses a first criterion to decide whether the transmit signal 
is active, and a second criterion to decide whether the receive signal is active). Horna 
has been shown to disclose that the echo canceller therein is sensitive to a double-talk 
state, and freezes adaptation in response to double-talk. However, Horna does not 
disclose how to make that determination. Therefore, Horna in view of Lane makes 
obvious all limitations of the claim with the exception wherein the echo cancellation 
signal generator uses a first and second criterion,. . 

The speaking state method taught by Lane would be suitable for speaking state 
detection in the echo canceller of Horna. Not only does it satisfy the double-talk 
detection requirements therein, but also includes improved thresholds that adapt to the 
particulars of the physical hardware. (See column 3, line 61 -column 4, line 36). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the speaking state detection method as taught by Lane because speech detection 
is a universal function, applicable in numerous applications and because the method of 
Lane includes the ability to adapt the detection thresholds in response to the system's 
properties. 

Claim 3 is limited to the echo canceller of claim 2, as covered by Horna in view of 
Lane. As seen in figure 4 of Lane, the criteria for detecting talk and listen modes 
includes a comparison with the threshold T T - (i.e. a first minimum input level) and the 
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threshold T R - (i.e. a second minimum input level). Therefore, Horna in view of Lane 
makes obvious all limitations of the claim. 

Claim 1 1 is essentially the same as claim 3, and is rejected for the same 
reasons. 

Claim 4 is limited to the echo canceller of claim 3, as covered by Horna in view of 
Lane. The speaking mode detection method of Lane can be summarized as comparing 
the ratio of the transmitting and receiving signals' energy to the two adaptive thresholds 
mentioned earlier. Clearly, when the transmit signal's energy exceeds the receive 
signal's energy by T T *, the device is in the talking state; and when the receive energy 
exceeds the transmit energy by Tr-, the device is in the listen state. See figure 4. 
Therefore, Horna in view of Lane makes obvious all limitations of the claim. 

Claim 5 is limited to the echo canceller of claim 1, as covered by Horna in view of 
Lane. As disclosed by Horna, the two attenuators (32 and 33) must have identical gain 
to stabilize the echo loop (i.e. wherein the first automatic gain control unit and the 
second automatic gain control unit operate with mutually identical gain). See column 4, 
lines 27-40). Therefore, Horna in view of Lane makes obvious all limitations of the 
claim. 

Claims 8 and 12 are essentially the same as claim 5, and are rejected for the 
same reasons. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Walter F Briney III whose telephone number is 703-305- 
0347. The examiner can normally be reached on M-F 8am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Forester W Isen can be reached on 703-305-4386. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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